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0.01% of final value 
PF, ED 5, 
AMPLIFIERS, DIFFERENTIAL: IC and 
six resistors comprise a differen- 
tial amplifier IFD, ED 9, p. 90 
AMPLIFIERS, GATED: Gated amplifier 
uses FET in feedback loop 
IFD, ED 1, p. 140 
AMPLIFIERS, HIGH-FREQUENCY: Gated 
5-MHz amplifier = high gain. 
IFD, ED 7, p. 108 
AMPLIFIERS: OPERATIONAL: Build an 
operational amplifier from a dual 
NAND-NOR gate.IFD, ED 11, p. 102 
Op amps act as universal gain ele- 
ART, ED 2, p. 78 
- rational amplifier oe dc 


AMPLIFIERS, UHF: pond transistor 
gives uhf watts. ..ART, ED 8, p. 57 
AUTOCORRELATORS: Pulse autocor- 
relator improves laser measurement 
accuracy NASA, ED 6, p. 232 
BUZZER CIRCUIT: A single SCR con- 
trols battery-operated buzzer 
IFD, ED 12, p. 114 
COMPARATORS: Logic control meas- 
urements NASA, ED 1, p. 136 
COMPARATORS, DIFFERENTIAL: Sim- 
ple hookup eliminates problems in 
using 4710 D, ED 1, p. 146 
CONTROL SYSTEMS: Vibrator elapsed 
time fixed automatically 
NASA, ED 2, p. 122 
CONVERTERS: IC makes a Schmitt 
trigger and a single-shot circuit... 
FD, ED 1, p. 144 
CONVERTERS, D/A: Digital-to-analog 
converter is fast and simple 
IFD, ED 12, p. 118 
Resistor-diode D/A converter uses 
one operational amplifier 
1FD, ED 3, p. 128 
CRT DEFLECTION: Try electromag- 
netic deflection systems 
ART, ED 4, p. 66 
CURRENT LIMITERS: Fail-safe current 
limiter is simple and efficient 
D, ED 10, p. 124 





CURRENT SINKS: Zero impedance cur- 
rent sink uses only two transistors. 
IFD, ED 7, p. 106 
DELAYS: Get long digital delays with 
a simple circuit. .1FD, ED 7, p. 110 
DETECTORS, OPTICAL: Noise-immune 
optical detector uses one IC and a 
transistor IFD, ED 9, p. 86 
DETECTORS, SQUARE-LAW: A square- 
law detector uses a single FET.... 
IFD, ED 9, p. 84 
DIFFERENTIAL OP-AMP: Differential 
op-amp tracks at 25 uVv/°C 
PF, ED 10, p. 142 
DIGITAL CONTROLLERS: ICs help digi- 
tal controller get to the point in 8 
PF, ED 9, p. 94 
DIGITAL FUNCTIONS: Many digital 
functions can be generated 
ART, ED 3, p. 82 
DISCRIMINATORS: IC window discrimi- 
nator has predetermined hysteresis 
D, ED 10, p. 120 
Window discriminator is built with 
“A709 IFD, ED 4, p. 124 
DISCRIMINATORS, LF: Low-frequency 
discriminator features high sensi- 
IFD, ED 10, p. 122 
EQUALIZERS: Phase-amplitude equal- 
izer will work up to 2.0 MHz 
IFD, ED 13, p. 110 
FET MATCHING: Simple test circuit 
matches FETs quickly 
IFD, ED 8, p. 104 
FILTERS: Comb-line band-pass filter 
eliminates capacitive loading 
IFD, ED 3, p. 130 
Narrow-band high-Q filter uses pas- 
sive twin-T....1FD, ED 13, p. 110 
FREQUENCY DIVIDERS: Frequency di- 
vider built with a novel technique. 
FD, ED 6, p. 224 
FREQUENCY SYNTHESIZERS: Frequen- 
cy synthesizer is a digitally con- 
trolled eer” 
ASA, ED 6, p. 234 


GENERATORS, Prenat VALUE: 
Simple circuit o. o input’s abso- 
lute value. . , ED 3, p. 134 


GENERATORS, seiiieaamis Current gen- 


erator made with _ parts 
, ED 3, p. 134 
GENERATORS, asi ~ UJT and 
FET give linear —— 
IFD, ED 6, p. 230 
GENERATORS, SQUARE WAVE: Low- 
cost components form a _ square- 
wave generator. .IFD, ED 4, p. 120 
Square-wave generator is stable and 
i , &D &, p. 100 
INDICATOR CIRCUITS: Fast indicator 
circuit is simple and versatile 
IFD, ED 10, p. 126 
LIMIT CIRCUITS: Limit circuit pre- 
vents op-amp overdriving 
NASA, ED 6, p. 240B 
LOGIC CIRCUITS: One logic circuit for 
all your needs 
NEWS, ED 11, p. 32 
MATCHED PAIRS: Matched transistor 
pair gives several circuits 
, ED 7, p. 106 
MIXERS: Mix various signals by a 
simple method... .IFD, ED 5, p. 90 
MONITORING: Monitor dc levels with 
a simple circuit 
; FD, ED i2, a 110 
Multiplexer samples 
——- 
NASA, ED 6, p. 240 
MULTIVIBRATORS: A multivibrator 
converts temperature to frequency 
.I1FD, ED 13, p. 114 
Dual flip- flop ICs — “es -_, 
ED 9, p. 
Generate prong yo ar 
out of phase... .IFD, ED 13, p. 112 
IC makes a Schmitt trigger and a 
single-shot circuit 
IFD, ED 1, p. 144 
IC multivibrator starts reliably and 
is temperature-stablized 
NASA, ED 12, p. 106 
Long-pulse-width multi has short re- 
covery time IFD, ED 8, p. 102 
ONE-SHOTS: Buffer element used for 
long-duty cycle one-shot 
FD, ED 4, p. 124 
Inexpensive one-shot built with DTL 
inverters IFD, ED 13, p. 118 
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Long-period one-shot uses one UJT 
and two SCRS IFD, ED 9, p. 88 
Ultra-high-speed monostable has 
short rise and fall times 
IFD, ED 10, p. 118 
OSCILLATORS: Oscillators use diodes 
to generate at 10.525 GHz 
PF, ED 5, p. 114 
Wide-band oscillator uses a quartz 
crystal IFD, ED 3, p. 128 
OSCILLATORS, BLOCKING: Blocking 
oscillator gives high-speed linear 
ramp IFD, ED 4, p. 122 
OSCILLATORS, HF: High-frequency os- 
cillator uses single “A703 and an 
LC tank circuit IFD, ED 8, p. 100 
PASSIVE NETWORKS: How to synthe- 
size passive networks 
NASA, ED 7, p. 116 
PHASE CONVERTERS: Three-phase out- 
put from single-phase line 
IFD, ED 4, p. 116 
PHASE-LOCKED LOOPS: Build a linear- 
IC phase-locked loop 
ART, ED 10, p. 90 
Use ICs in your phase-locked loop 
ART, ED 8, p. 76 
PHASE SHIFTERS: 360° variable phase 
shift is obtained simply 
IFD, ED 11, p. 98 
POWER STRETCHERS: Zener diode 
power-stretcher uses low-power de- 
vices IFD, ED 12, p. 112 
PROTECTION CIRCUITS: Limit short- 
circuit amplifier current 
NASA, ED 2, p. 120 
The Fuse Caper ae 
IFD, ED 12, p. 116 
PULSE DEGAUSSERS: High-power 
pulse degausser stabilizes perma- 
nent magnet PF, ED 9, p. 108 
PULSE DELAYS: UJT and _ transistor 
make a linear pulse delay circuit 
FD, ED 10, p. 124 
PULSE GENERATORS: Alternating pulse 
generator uses two UJTs 
IFD, ED 10, p. 120 
Build tunnel-diode pulse generators 
ART, ED 13, p. 74 
Get high-voltage pulses from a low- 
voltage dc source 
IFD, ED 11, p. 100 
Reset pulse generator uses two tran- 
sistors IFD, ED 9, p. 86 
Unijunction and flip-flop improve 
pulse generator 
IFD, ED 1, p. 144B 
PULSE MODULATORS: Laboratory 
pulse modulator uses minority car- 
rier storage diodes 
NASA, ED 8, p. 96 
PULSE SHAPERS: Nanosecond pulse 
shaper uses five components 
IFD, ED 6, p. 222 
PULSE-WIDTH DISCRIMINATORS: Pulse 
width discriminator uses unijunction 
transistor IFD, ED 5, p. 96 
RECTIFYING CIRCUITS: Extra trans- 
former windings increase rectifying 
efficiency IFD, ED 8, p. 108 
REGULATORS: Field-effect diode sim- 
plifies regulator. FD, ED 6, p. 222 
REGULATORS, SHUNT: Shunt regulator 
is stable with temperature and line 
changes IFD, ED 10, p. 118 
REGULATORS, ZENER: Build a 1-V 
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regulated supply with only two 
zener diodes IFD, ED 9, p. 84 
Simple bridge circuit improves zener 
regulation... ..1FD, ED 11, p. 94 
RELAY CIRCUITS: An SCR and a UJT 
control relay on-time 
IFD, ED 5, p. ‘90 
REFERENCES: A stable voltage refer- 
ence uses only six components... 
IFD, ED 2, p. 128 
RESISTANCE MEASUREMENT: Single 
SCR can detect 0.1-2 resistance 
change. cee ED 7, & 110 
SEPARATORS: Low-current SCR sepa- 
rates digital data ho carrier. . 
, ED 1, p. 138 
SOLAR ‘CELLS: jae pd most from 
solar cells. NASA, ED 4, p. 112 
STEPPING CHAINS: Stepper uses thy- 
ristors as switching elements 
IFD, ED 1, p. 140 
SUPERREGENERATOR: Diode improves 
performance in  superregenerative 
circuit ; FD, ED 6, p. 230 
SWEEP CIRCUITS: Complementary 
sweep circuit improves linearity and 
flyback IFD, ED 5, p. 92 
SWITCHES: Complementary 
switches _ voltage 
..+ eo ED S&S, p. 97 
SWITCHING ‘CIRCUITS: Transistor 
switch provides low output imped- 
ance IFD, ED 6, p. 226 
SYNCHRONIZATION: Single-pulse syn- 
thesizer uses single flip-flop 
D, ED 1, p. 144B 
Zero-crossing detector needs no 
supply voltage... .IFD, ED 1, p. 144 
TELEVISION: Electronic shutter gates 
orthicon NASA, ED 2, p. 120 
TEMPERATURE TELEMETERS: Telem- 
eter temperature with a simple cir- 
cuit. IFD, ED 11, p. 96 
THERMISTORS: Combine a couple of 
thermistors ART, ED 3, p. 88 
THERMOMETERS: An elecronic ther- 
mometer uses an IC as a sensor 
IFD, ED 11, p. 102 
TIMERS: SCR-based timers recover in 
no time. NASA, ED 10, p. 112 
TORQUE SENSORS: Torque sensor uses 
simple strain ~- 
’ FD, ED 4, p. 118 
TRIGGER siete Sensitive trigger 
circuit controls power SCR 
FD, ED 4, p. 116 
UNIVIBRATORS: Modifier univibrator 
averts timing errors... 
..NASA, ED 4, p. 110 
VIDEO: Video inhibit switch uses two 
transistors... IFD, ED 3, p. 126 
VOLTAGE MULTIPLIER: Voltage multi- 
plier for millivolt inputs. . 
NASA, ED 12, Pp. 108 
VOLTAGE REGULATORS: Half-amp volt- 
age regulator fits on a chip 
NEWS, ED 5, p. 28 
V-TO-F: Voltage-to-frequency converter 
is also a charge digitizer 
FD, ED 11, p. 94 
ZENER CIRCUITS: Three low-cost tran- 
sistors give wee wy stable zener 
FD, ED 3, p. 126 


circuit 


Communications 
CABLES: Commntneion? studied. . 
Me WS, ED 1, p. 22 
Communications users may use 
own equipment. .NEWS, ED 2, p. 22 
New ways to ease U.S. communica- 
tions .NEWS, ED 2, p. 21 


COMPUTERS: Communications’ future 
linked to computer 
NEWS, ED 13, p. 22 
COMPUTER TEACHING: eal -TV- 
phone link teaches teachers. 
NEWS, ED 5, 'p. 40 
COMSAT: Comsat is soliciting bids for 
2 advanced Intelsats 
; NEWS, ED 5, p. 22 
DATA PEREEEEEAE~. The future of 
data compression expands 
...NEWS, ED 11, p. 25 
DETECTORS: Continuous-wave detector 
to 5000 MHz. . .NASA, ED 6, p. 239 
DETECTORS, SQUARE-LAW: A _ square- 
law detector uses a single FET. 
2. oe, Coo pw 84 
FREQUENCY DISCRIMINATION: Digital 
approach improves frequency dis- 
crimination. . NASA, ED 5, p. 88 
IMPEDANCE: Match antenna imped- 
ance with series eae 
IFD, ED 1, p. (138 
JUNGLE RFI: Jungle cemes RFI tested 
by NBS NEWS, ED 8, p. 22 
MIXERS: Double-balanced mixer cov- 
ers 0.2 to 400 MHz 
.» PP, Ge 23, o 328 
Mix various o—, by a_ simple 
method IFD, ED 5, p. 90 
POLICE GEAR: FCC cautions makers of 
new _— equipment 
NEWS, ED 10, p. 22 
Wanted: Faster “police communica- 
tions. WS, ED 13, p. 25 
PORTABLE WAR et Mg Air Force 
getting war network that can travel 
.. NEWS, ED 6, p. 25 
PROPAGATION: Find free-space attenu- 
ation at a glance 
_.... ENG DATA, ED 7, ?p. 94 
PUBLIC SAFETY: New channels allocat- 
ed for public — use... 
NEWS, ED 7, 'p. 22 
RFI: Bill would let FCC control RFI 
at source. .NEWS, ED 7, p. 21 
RF — in oo reported near- 
ing crisis. a . ee 7, O a2 
SATELLITES: ‘icant studied 
..NEWS, ED 1, p. 22 
Communications users may use own 
equipment.....NEWS, ED 2, p. 22 
New ways to ease U.S. communica- 
tions.......... EWS, ED 2, p. 21 
SPECTRUM CROWDING: Ways explored 
to utilize the cluttered spectrum. 
.SR, ED 6, p. U80 
SUBMARINE ELECTRONICS: Loss of 
eee ouee questions on signal- 
.NEWS, ED 13, p. 21 


Components 
ALUMINA PARTS: Preglassed alumina 
parts neneeene. i= easily.... 
, ED 10, p. 178 
BLOWERS: Multi- Pa blower has fan- 
stage flexibility. .PF, ED 6, p. U116 
COILS: Calculate distributed capaci- 
tance of coils 
ENG DATA, ED 8, p. “82 
DISCONNECTS: High-voltage quick- 
disconnect can be made for about 
IFD, ED 1, p. 142 
IMAGING TUBES: Army unveils GI 
scope that turns night into day.. 
NEWS, ED 12, p. 21 
LIFTERS: Hot-blade cutting tool re- 
moves potted components 
IFD, ED 13, p. 118 
Simple tool removes plug-in mod- 
IFD, ED 2, p. 136 
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MODULAR AMPLIFIERS: Building-block 

amplifiers afford system felxibility. . 

PF, ED 13, p. 140 

P-I-N DIODES: Stripline module houses 

p-i-n diode PF, ED 12, p. 124 

RESISTORS: Hermetically sealed resis- 

tors are usable above 100 MHz... 

PF, ED 9, p. 100 

RESOLVERS: Resolver/synchro- con- 

verter tracks input data to 2000°/s 

PF, ED 6, p. U134 

SPEAKERS: Ultra-thin wafer speakers 

cover a 40-Hz-to-20-kHz frequency 

PF, ED 7, p. 120 

SWITCHES: Multiple-action switches 
are pushbutton controlled 

PF, ED 6, U114 

TEST RECORDERS: Printing digitizer 

records 100 tests. PF, ED 13, p. 152 

TRANSFORMERS: Extra _ transformer 

windings increase rectifying efficien- 

y IFD, ED 8, p. 108 

TRANSFORMERS, PULSE: Optimize 
pulse transformer designs 

ART, ED 13, p 
TV TUBES: Sony’s one-gun TV heads 
for U.S. market. NEWS, ED 12, p. 22 


Computer-Aided Design 
ECAP: Simulate transfer functions 
with ECAP ART, ED 7, p. 72 
GRAPHIC DISPLAY: Graphic display 
unit mates with — 5 or 7. 
, ED 9, p. C50 
LOGIC DESIGN: Py logic design 
drudgery: let the computer do it. . 
PF, ED 9, p. 95 
NONLINEAR SYSTEMS: Analyze non- 
linear systems with ECAP 
ART, ED 8, p. 70 
SOFTWARE: Computer program ent 
ed for sampled- oo ae. 
, &S 2, Bp. “126 
TIME-SHARING: meee time-sharing 
system computes for 16 users simul- 
taneously PF, ED 9, p. C46 
Designs for the computer utility of 
tomorrow SR, ED 9, p. C13 
The first time-sharing generation is 
here. SR, ED 9, p. C5 
Time-sharing users need one com- 
puter utility EDIT, ED 9, p. 55 
You too can use a time-sharing sys- 
, ED 9, p. C19 
WORST-CASE ANALYSIS: Computers 
ease worst-case analysis 
ART. ED 2, p. 90 


Computers and Data Processing 


CALCULATORS: Calculator-computer 
handles 640 steps 
rr, ED i2, p. 156 
COMMUNICATIONS: Communications’ 
future linked to computer 
NEWS, ED 13, p. 22 
COMPUTER TEACHING: Computer-TV- 
phone link teaches teachers 
NEWS, ED 5, p. 40 
COMPUTERS: Computers of the ’70s 
given a sneak preview 
NEWS, ED 3, p. 21 
Desk-top computer uses a 16-bit 
word length PF, ED 11, p. 108 
Expandable 32-bit computer fully 
cycles in 850 ns. .PF, ED 9, p. C54 
COMPUTERS, CONTROL: Honeywell 
announces 32-bit control computer. 
NEWS, ED 8, p. 25 
COMPUTERS, OPTICAL: Optical com- 
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puters poised for systems role.... 
NEWS, E D8, p. 25 
CONFERENCES: Boys upstage the pros 
at computer —— 
WS, ED 12, p. 30 
DESK cdi iaeaie Desk-top elec- 
tronic calculator speeds problem- 
i Pr, ED 7, pe 130 
DISPLAYS: A computer and a 3-D plot- 
ter give visually displayed data.... 
PF, ED 10, p. 130 
Graphic display unit mates with 
Sigma 5 or 7....PF, ED 9, p. C50 
DUAL PROCESSORS: Dual processor 
computer swings 500,000 _ opera- 
i PF, ED 4, p. 163 
FOURTH GENERATION: Computer de- 
signers look to 4th generation... 
SR, ED 6, p. U82 
HONEYWELL: Honeywell expanding in 
2 computer markets 
NEWS, ED 4, p. “22 
INFORMATION RETRIEVAL: Computer 
equipment speeds information re- 
PF, ED 11, p. $16 
LARGE-SCALE INTEGRATION: Comput- 
er makers may delay LSI usage. . 
NEWS, ED 13, p. 54 
Fourth generation computers will 
use LSI......NEWS, ED 9, p. C32 
LS! improves computer memory bit 
i NEWS, ED 7, p. 25 
LSI will demand new computer ar- 
chitecture NEWS, ED 1, p. 31 
The LSI computers in your future 
.NEWS, ED 5, p. 26 
MAGNETIC CARDS: Magnetic records 
vie with punch cards. . 
Ly . NEWS, ED 7, p. 22 
MAGNETIC TAPES: Magnetic tape with- 
stands extremes of temperature. . 
PF, ED 2, p. 160 
MEMORIES: Autonetics to enter the 
memory market 
NEWS, ED 11, p. 21 
MEMORIES, MOS: Drive MOS storage 
arrays fast ART, ED 9, p. 68 
MEMORIES, QUARTZ: 100-MHz bit 
rates revive old memories 
NEWS, ED 10, p. 30 
MEMORIES, ROD: Business computer 
built with a ‘rod’ memory 
NEWS, ED 6, p. 22 
PLOTTERS: Subroutines simplify plot- 
ter operation. .NASA, ED 1, p. 136 
TIME SHARING: BASIC time-sharing 
system computes for 16 users 
simultaneously 


Designs for the computer ‘utility of 
tomorrow , EDQY, p. C13 
The first paca generation is 
here. SR, ED 9, p. C5 
Time-sharing users need one com- 
puter utility.....EDIT, ED 9, p. 55 
You too can use a _ time-sharing 
SR, ED 9, p. C19 
WEATHER DATA: Weather data on 
the ) ww plan 
NEWS, ED 7, p. 21 


Consumer Electronics 
COLOR TV TUBES: Brighter TV color 
tubes introduced by Sylvania 
NEWS, ED 6, p. 22 
COMPUTER TEACHING: Computer-TV- 
phone link teaches teachers 
NEWS, ED 5, p. 40 
EDUCATIONAL ELECTRONICS:  Elec- 
tronics brings some life into physics 








teaching NEWS, ED 6, p. 44 
ELECTRIC CARS: 50 mi/h electric car 
due with 150-mile range 
NEWS, ED 1, p. 21 
ICs IN TV: IC use in radio-TV market 
hinges on cost 


LASER TV: Laser color TV: Search 
for a breakthrough 
NEWS, ED 12, p. 25 
MICROWAVE OVENS: Chef RCA turns 
out microwave power triode 
NEWS, ED 6, p. 21 
PUBLIC SAFETY: Anti-sniper radar 
tracks speeding bullets 
NEWS, ED 11, p. 36 
FCC cautions makers of new police 
equipment... .NEWS, ED 10, p. 22 
New channels allocated for public 
safety use....NEWS, ED 7, p. 22 
Wanted: Faster police communica- 
i NEWS, ED 13, p. 25 
RADIATION STUDIES: Federal stand- 
ards due for radiation hazards. 
NEWS, ED 3, p. 22 
Senate is considering revised radi- 
ation bill NEWS, ED 13, p. 22 
TELEVISION:Sony’s one-gun TV heads 
for U.S. market 
NEWS, ED 12, p. 22 
TV MARKETS: Japanese TVs on rise 
.NEWS, ED 1, p. 22 
Tv X-RAYS: Vv X- ray detector design- 
ed. .NEWS, ED 10, p. 40 
VIDEO. TAPE. RECORDERS: Color video 
recorder uses tape cartridge 
....NEWS, ED 5, p. 22 
Video weed recorders stymied by 
ome. .... ...NEWS, ED 9, p. 36 


Displays 
APOLLO: TV cameras reinstated in 
Apollo spacecraft. 
NEWS, ED 11, p. 22 
CRTs: CRT display system shows 144 
characters PF, ED 3, p. 150 
New character generator improves 
graphic display 
NEWS, ED 13, p. 33 
DISPLAYS, DATA: A computer and a 
3-D plotter give visually displayed 
data... PF, ED 10, p. 130 
DISPLAYS, GRAPHIC: Graphic display 
unit mates with — > oF 7. 
PF, ED 9, p. C50 
PLOTTERS: Subroutines simplify plot- 
ter operation. ..NASA, ED 1, p. 136 
Oscilloscope can be used as two- 
dimensional | 
NASA, ED 2, p. 125 


Editorials 

As the pot shrinks, the snow flies 

EDIT, ED &, p. Ss 
Can advanced technology be ap- 
plied to urban needs?..... 

EDIT, ED i, Pp. 61 
Come out of the clouds, get down 
to brass tacks.. .EDIT, ED 2, p. 75 
Congress has so far found only the 
top of the iceberg 

EDIT, ED 3, p. 45 
The machines will see that secrets 
stay secret....EDIT, ED 11, p. 61 
Is there a job for you in the post- 
Vietnam era?...EDIT, ED 10, p. 69 
Let’s halt the brain-drain on the en- 
gineering job. . .EDIT, ED 6, p. 171 
Needed: A full review of our de- 
fense policies... EDIT, ED 13, p. 71 
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Question for the day: Who do you 
think you are? EDIT, ED 7, p. 69 
Red tape and pot shots won't re- 
shape procurement 
. EDIT, ED 12, Pp. 61 
Time-sharing users need one com- 
puter ability EDIT, ED 9, p. 55 
We need innovators, not stubborn 
‘changers’ .. EDIT, ED 5, p. 49 
Who knows how important the 
electronics engineer is? 
EDIT, ED 4, p. 57 


General Industry 
ALTIMETERS: FAA asks for bids for 
altitude device. NEWS, ED 2, p. 22 
BRAIN DRAIN: The brain drain shifts 
from West to East. 
NEWS, ED 10, p. 22 
Let’s halt the brain-drain on the en- 
gineering job. EDIT, ED 6, p. 171 
BUGGING: Supreme Court rules some 
bugs are okay. .NEWS, ED 1, p. 22 
CONFERENCES: The engineer looks at 
technology SR, ED 6, p. U78 
Urban engineer a focus 
NEWS, ED 1, Pp. (22 
CONTRACTS: U.S. moving gingerly in 
auditing catalog items 
NEWS, ED 9, p. 21 
DEFENSE CONTRACTS: Contractors 
and Government clash over rules 
SR, ED 12, p. 36 
DEFENSE WORK: Needed: A full re- 
view of our defense policies 
EDIT, ED 13, p. 71 
EIA HEAD: Texas Instruments chief 
named to head the EIA 
NEWS, ED 13, p. 22 
ELECTRONICS MARKET: Industry fore- 
cast for 1968: Electronic sales still 
rise, but at slower rate 
NEWS, ED 1, p. 25 
Japanese TVs on rise 
NEWS, ED 1, p. 22 
R&D spending to rise while growth 
rate sags NEWS, ED 1, p. 22 
Proxmire investigation may bring 
new controls NEWS, ED 2, p. 21 
ENGINEERS’ WEEK: National Engineers’ 
week NEWS, ED 4, p. 22 
FAA: Airlines score FAA air control 
electronics NEWS, ED 8, p. 21 
FAA asks for bids for altitude de- 
vice NEWS, ED 2, p. 22 
HONEYWELL: Honeywell on the move: 
2 divisions are shifted 
NEWS, ED 12, p. 22 
IEEE: Is the IEEE helping you?... 
R, ED 6, p. U68 
When, Where and What’s New at 
the IEEE Show 
_NEWS, ED 6, p. U94 
LAW SUITS: 2 hearing-aid inventors 
sue to control =. 
.... NEWS, ED 4, p. 22 
MERGERS: Solitron’s plans fuzzy after 
Amphenol bid fails. 


NEWS, ED 7, p. 22: 


Who has the urge to merge with 
ABC? NEWS, ED 2, p. 22 
NATIONAL BUDGET: It’s ‘give and 

take’ in new U.S. budget. 
NEWS, ED 4, p. 21 





POLICE GEAR: FCC cautions makers 
of new police =. 

WS, ED 10, Pp. ‘2 

PROCUREMENT: a you justify the 

expense of new company equip- 
ment that you want?.... 

2... .M&C, ED 13, Pp. 102 

GAO seeking to clarify requests for 

proposals NEWS, ED 10, p. 22 

Manufacturers assail procurement 

red tape.... NEWS, ED 4, p. 21 

Red tape and pot shots won’t re- 

shape procurement. 

; EDIT, ED 12, p. 61 

R&D CUTBACKS: Wave of layoffs fol- 
lows U.S. a - R&D. 

: WS, ED 9, Pp. 21 

RADIATION. scala Federal stand- 

ards due for radiation hazards. 

: NEWS, ED 3, p. 22 

RELATIONS WITH THE GOVERNMENT: 

Government and the electronics in- 

= A changing partnership . 
Part |: What happens after the Viet- 
nam War? .SR, ED 13, p. 37 


SPACE BUDGET: 2 rocket leaders blast 
U.S. space —— cuts. 

NEWS, ED 4, p. 21 

X-15: Budget cuts overtake hyper- 

sonic aircraft. 


NEWS, ED 2, p. 21 


Industrial Electronics 
BUGGING: Supreme Court rules some 
bugs are okay. NEWS, ED 1, p. 22 
BUSINESS COMPUTER: Business com- 
puter built with RS ‘rod’ memory. 
WS, ED 6, p. 22 
DISCONNECTS: a voltage quick- 
disconnect can be made for about 
25 cents. IFD, ED 1, p. 142 
FAA-AIRLINES: Airlines score FAA air- 
control electronics. 
NEWS, ED 8, p. 21 
FLUIDICS: Fluidic control elements 
have eight functions....... 
PF, ED 2, p. 140 
IEEE PAPERS: Industrial engineering 
shows steady gains 
_.SR, ED 6, p. U84 
LIGHT SENSORS: Light sensor memo- 
rizes direction of motion 
..1FD, ED 11, p. 100 
NATIONAL BUDGET: 1969 U.S. bud- 
get: Further electronic growth. 
NEWS, ED 5, p. 34 
PUBLIC SAFETY: Anti-sniper radar 
tracks speeding bullets. 
_...NEWS, ED 11, Pp. 36 
IBM ‘traffic - * as by New 
York , ED Y, p. 21 
New channels. prin for public- 
safety use.... NEWS, ED 7, p. 22 
Wanted: Faster police communica- 
tions .. NEWS, ED 13, p. 25 
RAILROADS: Trackiess trains at Hous- 
ton airport .NEWS, ED 2, p. 46 
RFI: Bill would let FCC control RFI 
at source NEWS, ED 7, p. 21 
URBAN PROBLEMS: Electronics starts 
solving the problems of the cities 
SR, ED 1, p. 65 
WEATHER DATA: Weather data on the 
economy plan. . .NEWS, ED 7, p. 21 


Infrared 
DETECTORS: IR detector array con- 
tains many sensors 
NEWS, ED 12, p. 31 
Laser- scanned MOS detects infra- 





NEWS, ED 3, p. 34 


International Electronics 

DEFENSE POLICIES: Needed: A full 

review of our defense policies. 
EDIT, ED 13, p. 71 
JAPANESE ICs: Await Japan’s IC push 
NEWS, ED 10, p. 22 
JUNGLE RFI: Jungle foliage RFI tested 
NEWS, ED 8, p. 22 
SOVIET: Pace of Soviet space activi- 
ties quickens. .NEWS, ED 10, p. 21 
TV TUBES: Sony’s one-gun TV heads 
for U.S. market.NEWS, ED 12, p. 22 


Lasers 


AUTOCORRELATORS: Pulse autocorre- 
lator improves laser measurement 
accuracy NASA, ED 6, p. 232 

EDUCATIONAL ELECTRONICS: Elec- 
tronics brings some life into physics 
teaching NEWS, ED 6, p. 44 

HOLOGRAMS: Hologram self-portrait 
made in a hurry 

NEWS, ED 8, p. 21 

INFRARED DETECTORS: Laser-scanned 

MOS detects infrared 
NEWS, ED 3, p. 34 

MARKETING: Laser industry strives 

to shake its — image 
WS, ED Sa, *& 22 

MATERIALS: an efficiency with a 

1.06-micron laser 
.NEWS, ED 13, p. 32 

MODULATORS: Laser light modulators 

utilize new crystal haw yy 
, ED 6, p. 252 

MOON PROJECT: Pei aon 7 photo- 

graphs laser beams from earth. 
‘WS, ED 3, p, 22 

OPTICAL COMPUTERS: Optical com- 

puters poised for systems role. 
NEWS, ED 8, p. “25 

TELEVISION: Laser color TV: Search 

for a breakthrough 
NEWS, ED 12, p. 25 

TUNERS: Laser tuned by cooling op- 

tical crystal... .NEWS, ED 7, p. 33 


Management and Careers 
ADVANCEMENT: Advance by making 
your boss look good 
M&C, ED 2, p. 112 
COMMUNICATION: Are you an articu- 


DECISION MAKING: Elude the ‘traps 
to sound decisions 
M&C, ED 5, p. 82 
EFFICIENCY: Manage your time or it 
will boss you!. -M&C, ED 3, p. 102 
IEEE: 
SR, ED 6, p. U68 
JOB SATISFACTION: Do you like your 
job M&C, ED 7, p. 96 
MOTIVATION: Money is not the only 
motivator M&C, ED 1, p. 126 
PRESENTATIONS: Put some life into 
your technical talk 
M&C, ED 8, p. 90 
PROCUREMENT: Can you justify the 
expense of new company equip- 


M&C, ED 13, p. 102 

PROJECT MANAGEMENT: Primer for 
project management 

SR, ED 11, p. 44 
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PROPOSALS: Defend your proposal ef- 
fectively M&C, ED 9, p. 76 
SELL YOUR IDEAS: Put that new- 
product idea across by presenting 
it in a ‘selling’ bee 
M&C, ED 4, p. 102 
SUMMER COURSES: Where can you 
study this summer? 
M&C, ED 10, p. 100 


Materials 
ALUMINA PARTS: Preglassed alumina 
parts meena: * aa: easily . 
» ED 10, p. (178 
CRYSTALS: satis ccna find- 
ing — future. . 
_NEWS, ED 10, p. 34 
Liquid crystals stir application ac- 
Gueay...:. NEWS, ED 6, p. 22 
Lithium niobate crystals are free 
of striation PF, ED 7, p. 134 
FILLERS: Glass puts muscle into mold- 
able nylon. ... PF, ED 1, p. 192 
GOLD PLATE: Don’t fool with gold- 
plate selection. ART, ED 1, p. 114 
IEEE PAPERS: The practical lowdown 
on materials offered. 
: _.SR, ED 6, p. ‘U86 
INSULATORS: When the gamma heat 
is on insulators. .ART, ED 11, p. 72 
LASERS: High efficiency with a 1.06- 
micron laser. .NEWS, ED 13, p. 32 
LASER MODULATORS: Laser light 
modulators utilize new crystal ma- 
i .PF, ED 6, p. 252 
MAGNETIC TAPES: Magnetic tape with- 
stands extremes of Yee 
PF, ED 2, p. 160 
RESINS: Make early decisions count 
—choose the we exe : 
; ED 3, p. 50 
Materials for Pe i Silicones 
and urethanes... .SR, ED 3, p. 62 
Materials for embedment: The ep- 
oxies head the list..... ae oe 
«+0 + ae aoe ae O De 
Need improved properties? Tailor 
them with fillers. . .SR, 3, p. 70 
Resin embedment of electronic as- 
semblies D 3, p. 49 
The proof of the potting: Selection, 
design, testing... .SR, ED 3, p. 74 
TEFLON FOR ICs: Teflon in microcir- 
i NEWS, ED 3, p. 22 


Medical Electronics 
CLINICAL TECHNIQUES: Electrosieep: 


HEALTH CENTERS: Mass health | cen- 
ters seek new instruments 

NEWS, ED 9, p. 25 

HOSPITAL SYSTEMS: Standard elec- 
tronics urged for hospitals 

NEWS, ED 9, p. 22 

RADIATION STUDIES: Federal stand- 

ards due for oe hazards. 

NEWS, ED 3, p. (22 

Senate is considering revised radia- 

tion bill NEWS, ED 13, p. 22 


Microelectronics 
A-D CONVERTER: MOS flat pack con- 
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verts A to D...NEWS, ED 5, p. 41 
AMPLIFIER COMPENSATION: Integrate 
a shunt-compensated stage 
Pee UU CS 
AMPLIFIERS, IC: Low-drift IC ampli- 
fiers contain 24 active elements... 
PF, ED 8, p. 122 
BONDINGS: Bonds improved in sili- 
con ICs.. .NASA, ED 7, p. 116 
COMPARATORS, DIFFERENTIAL: 
Simple hookup eliminates problems 
in using “#710... .1FD, ED 1, p. 146 
COUNTERS: Carry out your-up-down 
counter designs. .ART, ED 12, p. 74 


DISCRIMINATORS: Window discrimin- 
ator is built with “A709 
| 


: FD, ED 4, p. 124 
HYBRID ICs: Right-side-up flip chip 
eliminates atte, © leads 
NEWS, ED 5, p. 32 
IC-1Q: Are ‘black-box’ IC specifications 
necessary? . .IC-IQ, ED 12, p. 96 
Are IC selling prices dictated by 
i . .1C-1Q, ED 9, p. 72 
Can bipolars and tunnel diodes or 
SCRs be put on the same chip?. 
IC-1Q, ED 5, p. 78 
Is transistor- transistor logic a fad? 
.IC-IQ, ED 8, p. 86 
What are the power limitations on 
integrated —s Ae 
C-IQ, ED 4, p. 98 
What do you do aa unused leads? 
IC-IQ, ED 6, p. 198 
What is ‘popcorn’ noise?. 
IC-1Q, ED 11, p. 88 
What reliability figures can | expect 
from ICs and = are iy A derived? 
..1C-1Q, ED 2, p. 108 
Why all the anil dice?. . 
IC-1Q, ED 13, Pp. 98 
Why < are ICs dead-on-arrival?...... 
IC-IQ, ED 10, p. 96 
ICs IN TV: IC use in radio-TV market 
hinges on cost. .NEWS, ED 5, p. 32 
IC ISOLATION: Gold bridge boosts 
isolation in ICs. .NEWS, ED 8, p. 33 
IC PACKAGES: Flip-tab fabrication 
helps mounting . he 
, ED 6, p. U154 
Set your own IC bidet standards 
, DS, p. 56 
What do you do with unused leads? 
IC-IQ, ED 5, p. 198 
Ic PATTERN GENERATORS: Automated 
instrument produces photomasks. 
.PF, ED 13, p. 136 
IEEE PAPERS: Digital filtering and 
LSI: A — wa“ yt 
ED 6, p. U87 
1-F STAGES: ere . stages with 
monolithic ICs. .ART, ED 11, p. 64 
INDUCTORS, CHIP: Solid-chip inductor 
compatible with ICs. 
ceases Or, GS po. 106 
INTERFACE: Single FET solves prob- 
lem of interfacing p-MOS to DTL. 
c+ Oe coe & 220 
JAPANESE ICs: Await Japan’s IC push 
NEWS, ED 10, p. 22 
LARGE- SCALE INTEGRATION: Comput- 
er makers ae” delay LSI usage. 
. NEWS, ED 13, p. 54 
Design flip- flop from LSI cells. 
ART, ED 12, p. “82 
Hybrid microwave Ls! to operate 
in K band NEWS, ED 2, p. 36 
LSI impresses at solid-state confer- 
NEWS, ED 5, p. 25 
LSI will demand new computer ar- 
chitecture.....NEWS, ED 1, p. 31 





LS! COMPUTERS: Fourth-generation 
computers will use LSI 
.NEWS, ED 9, p. C32 
The LSI computers in your future 
.NEWS, ED 5, p. 26 
LSI MEMORIES: LSI improves com- 
puter memory = by bit 
NEWS, ED 7, p. 25 
MICROWAVE ICs: Lumped-element IC 
produces 1 W in S band 
NEWS, ED 9, p. 32 
Microwave ICs: Gains, but no revo- 
i NEWS, ED 5, p. 30 
MOS MEMORIES: Drive MOS storage 
arrays fast ART, ED 9, p. 68 
MULTIVIBRATORS: IC multivibrator 
starts reliably and is temperature- 
stabilized. ...NASA, ED 12, p. 106 
ONE-SHOTS: Buffer element used for 
long-duty-cycle one-shot. . 
IFD, ED 4, Pp. (124 
Inexpensive one-shot built with 
DTL inverters. . .IFD, ED 13, p. 118 
OP AMPS: Dielectrically isolated op 
amp needs no —- 
, ee 3, p. 182 
Linear monolithic pln b ampli- 
fier gets matched FETs for high in- 
put impedance.. .PF, ED 3, p. 138 
OSCILLATORS, HF: High-frequency os- 
cillator uses single “A703 and an 
LC tank circuit. .1FD, ED 8, p. 100 
PHASE-LOCKED LOOPS: Build a linear- 
locked loop. ....ART, ED 10, p. 90 
Use ICs in your a -locked loop 
, ED 8, p. 76 
RADIATION- TERETE Tres Radiation- 
hardened ICs still unproved 
NEWS, ED 4, p. 36 
RECEIVERS: Dual a made on 
, ED 11, p. 134 
SENSE easiiiiiile _~ IC sense 
amplifiers lean toward memory sys 
tems. .PF, ED 4, p. i154 
TEFLON ISOLATION: Teflon in micro- 
circuits . .. NEWS, ED 3, p. 22 
THERMOMETERS: An electronic ther- 
mometer uses an IC as a sensor. . 
.. Fo, ED 2, & 102 
THICK FILMS: Thick films take spot- 
light at a parley . 
WS, ED 11, p. 22 
VOLTAGE sisi emaaate Half-amp vol- 
—_ cose fits on a chip. 
NEWS, ED 5, p. 28 


Microwaves 
CALIBRATION: U.S. bureau improves 
microwave calibration. . 
NEWS, ED 13, p. 22 
CONNECTORS: Mix and mate type-N 
connectors.....ART, ED 6, p. 212 
DELAY LINES: Stable microwave delay 
line. NASA, ED 12, p. 106 
DIODES: Impatts make impact at mi- 
crowave meeting 
NEWS, ED 12, p. 22° 
DUPLEXERS: Simple broadband junc- 
tion serves as microwave duplexer 
IFD, ED 12, p. 100 
FLYING RADAR: ‘Flying radar’ poses 
a design mae 
Ws, ED 7, p. 36 


GERMANIUM: Pinc a ed germanium 
emits microwaves 

NEWS, ED 12, p. 33 

IEEE PAPERS: Explore the heights of 
microwave design 
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IMPEDANCE: Match antenna 
ance with series-Q sections 
IFD, ED 1, p. 138 
INTEGRATED CIRCUITS: Lumped-ele- 
ment IC produces 1 W in S band 
NEWS, ED 9, p. 32 
Microwave ICs: Gain, but no revolu- 
tion NEWS, ED 5, p. 30 
LARGE-SCALE INTEGRATION: Hybrid 
microwave LSI to operate in K-band 
NEWS, ED 2, p. 36 
MICROWAVE OVENS: Chef RCA turns 
out microwave power triode... 
NEWS, ED 6, p. 21 
MILLIMETER SYSTEMS: Milliwave sys- 
tems make solid advances 
.. NEWS, ED 3, p. 25 
MIXERS: Single-ended microwave mix- 
er made in a rectangular box 
IFD, ED 2, p. 130 
NETWORK TECHNIQUES: Insert two- 
port networks with ease 
.. ART, ED 13, p. 94 
OSCILLATORS: Oscillators use diodes 
to generate at 10.525 GHz... 
PF, ED 5, p. 114 
P-I-N DIODES: Stripline module houses 
p-i-n diode PF, ED 12, p. 124 
PORTABLE WAR NETWORK: Air Force 
getting war network that can travel 
NEWS, ED 6, p. 25 
RADAR MARKET: Major growth is fore- 
cast in radar market 
NEWS, ED 8, p. 34 
RADARS: ‘Fence’ in sky keeps an eye 
on space objects... 
..NEWS, ED 1, Pp. 33 
Radar specs come _ with built-in 
headache. NEWS, ED 1, p. 22 
RADARS, TROPOSCATTER: Troposcat- 
ter radars run into bad weather... 
NEWS, ED 2, p. 44 
RAIN PENETRATION: L band to help 
X band through rain 
NEWS, ED 4, p. 44 
SPACE DETECTION: Seek better ways 
to see space — 
WS, ED 6, p. 33 
TIME-D Oo MAI . pt A 
Smooth reflections with TDR in 
pulse active wer 


imped- 


, ED 1, p. 106 

TUNERS: Simple oe screw tuner 
uses an eccentric screw 

; IFD, ED 8, p. 108 

WAVEGUIDE COUPLING: Oblong cou- 

pling oveewned _— aw ry filter 

need FD, ED 5, p. 92 


Military Electronics 
ATLANTIC CENTER: Atlantic test cen- 
ter to get sonar range 
NEWS, ED 7, p. 34 
AVIONICS: Electronics failures blamed 
for air losses. .NEWS, ED 13, p. 21 
CONTRACTS: Contractors and Govern- 
ment clash over rules 
NEWS, SR, ED. 12, p. 36 
FAST DESIGN: Rx for weapons prob- 
lems: oon fast design 
NEWS, ED 3, p. 33 


F-111: F-111 cut makes waves... 
.. NEWS, ED 3, p. 22 





Missile troubles added to F-111’s 
aerial woes... .NEWS, ED 9, p. 21 
FLYING RADAR: ‘Flying radar’ poses 
a design —a 
NEWS, ED 7, p. 36 
IMAGING TUBES: Army unveils Gl 
scope that turns night into day. 
eee ee Mews, ED 12, p. 21 
JUNGLE RFI: Jungle foliage RFI tested 
by NBS. .NEWS, ED 8, p. 22 
MARKETS: Proxmire investigation may 
bring new controls. . 
NEWS, ED 2, p. 21 
MATERIALS: Materials problems out- 
lined by Army. .NEWS, ED 10, p. 22 
MISSILES: Back to the drawing board 
for Vietnam air missiles. 
_. .NEWS, ED 1, p. 21 
Defense Dept. orders multiple war- 
NEWS, ED 3, p. 21 
Physicists criticize ‘light’ ballistic 
missile defense. .NEWS, ED 8, p. 21 
NATIONAL BUDGET: Pentagon juggles 
funds to meet Vietnam costs... 
....- NEWS, ED 2, p. 22 
NAVIGATION: Shed light: To hunt and 
kill in real 
ape NEWS, ED 2, p. “25 
NAVIGATIONAL. “AIDS: ‘Peace Pipe’ 
pinpoints air drop. 
_. .NEWS, ED 1, Pp. 38 
NAVY CRYOGENICS: Navy scientists 
eye supercool po ge 
.. NEWS, ED 10, p. 21 
NAVY MISSILES: Navy strengthening 
its missile defense. 
NEWS, ED 6, p. 22 
NUCLEAR SHIPS: Nuclear ship pro- 
gram draws mer od fire. 
... NEWS ED 6, p. 21 
PORTABLE WAR NETWORK: Air Force 
getting war ——— that can travel 
.. NEWS, ED 6, p. 25 
POWER SOURCES: Fuel-cell-battery hy- 
brids lighten GI packs. 
NEWS, ED 12, p. “32 
PROCUREMENT: GAO seeking to clari- 
fy requests 7 | ge 
WS, ED 10, Pp. 22 
Manufacturers geen procurement 
red tape NEWS, ED 4, p. 21 
Red tape and pot shots won't re- 
oo procurement... 
EDIT, ED 12, p. 61 
RADAR: L band to help X band 
through rain...NEWS, ED 4, p. 44 
RADAR MARKET: Major growth is fore- 
cast in radar market. 
NEWS, ED 8, p. 34 
RELATIONS WITH THE GOVERNMENT: 
Government and the electronics in- 
dustry: A changing partnership . 
Part |: What happens _ the Viet- 
S 13, p 37 
SUBMARINE ciaareaaamee: Congress- 
men support Rickover on atom sub 
.. NEWS, ED 9, p. 22 
SUBMARINES: Loss of Scorpicn poses 
questions on oe 
....NEWS, ED 13, p. 21 
TROPOSCATTER RADARS: Troposcat- 
ter radars run into bad weather... 
NEWS, ED 2, p. 44 


Missiles 
AIR-TO-AIR: Back to the drawing board 
for Vietnam air missiles... 
.. .NEWS, ED 1, p. 21 
F-111: Missile troubles added to F- 
111’s aerial woes 
ccs NEWS, ED 9, p. 21 








MULTIPLE WARHEADS: Defense Dept. 
orders multiple warheads 
NEWS, ED 3, p. 21 


Navigation and Guidance 

INERTIAL SYSTEMS: Inertial 

tion to keep jets on course... 

, Ge 2, p. ‘51 

TIME SIGNALS: Space pulses promise 
improved timing service 

NEWS, ED 11, p. 22 


naviga- 


Oceanology 
AQUANAUTS: Aquanauts’ goal: ‘Cord- 
less’ living under the sea 
NEWS, ED 4, p. 25 
BUOYS: Coast Guard will direct na- 
tional buoy a 
NEWS, ED 8, p. 22 
IEEE PAPERS: Oceanographic progress 
linked to data systems 
SR, ED 6, p. ‘U91 
RECORDERS: Oceanographic recorder 
covers six channels 
PF, ED 11, p. 120 
SEALAB: Sealab to ‘hold the line’ at 
its present 600 feet 
NEWS, ED 8, p. 22 
SUBMARINES: Loss of Scorpion poses 
ee | on i -} 
WS, ED 13, Pp. 21 


Packaging and Cooling 
BLOWERS: Multi-stage blower has fan- 
stage flexibility. PF, ED 6, p. U116 
IC PACKAGES: Flip-tab fabrication 
helps mounting < A. 
, ED 6, p. U154 
Set your own IC pd standards 
ART, ED 5, p. 56 
What do you a — unused leads? 
, ED 6, p. 198 
IR DETECTORS: - pe how array con- 
tains many sensors. 
NEWS, ED 12, p. 31 
MIXERS: Single-ended microwave mix- 
er made in a rectangular box.... 
IFD, ED 2, p. 130 
MODULAR AMPLIFIERS: Building-block 
amplifiers afford system flexibility 
PF, ED 13, p. 140 
PRINTED CIRCU‘TS: RCA now market- 
ing its printed circuits 
NEWS, ED 5, p. 21 
SUPERCOOLING: Navy scientists eye 
supercool electronics 
NEWS, ED 10, p. 21 
SWITCHES: Multiple-action switches 
. are pushbutton controlled 
, ED 6, p. U114 
TAMPER-PROOF PANELS: Single U 
bracket makes panel tamper-proof 
FD, ED 3, p. 132 
THERMAL RESPONSE: Get the thermal 
transient response 


WAVEGUIDE COUPLING: Oblong cou- 
pling apertures meet waveguide fil- 
ter need. IFD, ED 5, p. 92 


Power Sources 
FUEL-CELL BATTERY: Fuel-cell-battery 
hybrids oe = packs 
WS, ED 12, p. 32 


FOR ADDITIONAL COPIES BABCOCK RELAYS INSERT, 
CIRCLE INFORMATION RETRIEVAL NUMBER 247 & 





REGULATORS, SHUNT: Shunt regula- 

tor is stable with temperature and 

* line changes... .IFD, ED 10, p. 118 

REGULATORS, SWITCHING: Get with 
switching voltage regulators 

ART, ED 9, p. 62 

REGULATORS, ZENER: Build a 1-V 

regulated supply with only two zener 

diodes FD, ED 9, p. 84 


Production Processes 
BREADBOARDING: Breadboard circuits 
quickly and accurately without use 
of solder or other tools 
WF IFD, ED 7, p. 104 
HYBRID ICs: Right-side-up flip chip 
eliminates neat leads 
NEWS, ED 5, p. 32 
IC ISOLATION: Gold bridge boosts iso- 
lation in ICs... .NEWS, ED 8, p. 33 
IC PATTERN GENERATORS: Automat- 
ed instrument produces photomasks 
PF, ED 13, p. 136 
LIFTERS: Hot-blade cutting tool re- 
moves potted components. 
IFD, ED 13, 'p. 118 
Simple tool removes plug-in modules 
é FD, ED 2, p. 136 
PHOTORESISTANCE: Photoresist film 
faster than liquid. 
_.....NEWS, ‘ED 4, p. 33 
SILICON WAFERS: Controls impurities 
in silicon wafer 
NASA, ED 6, p. 240D 
SORTING: Simple trick doubles sort- 
ing machine capacity. 
IFD, ED 2, p. 128 
TEXT FIXTURES: ‘Hands-off’ test fix- 
ture checks wa ~~ assemblies 
FD, ED 9, p. 90 
THICK FILMS: Thick films yea spot- 
light at ——— parley. 
WS, ED 11, p. 22 
ULTRASONIC wna Ultrasonic tool 
shapes ceramics. .PF, ED 3, p. 174 


Radio Frequency Interference 
NOISE ELIMINATION: Design 
out of neuuaees wy 
, ED 8, Pp. 64 
SATELLITES: eR ry pti end avia- 
tion radio blackout 


noise 


SATURN V: Concentrated rf hazard 
for Saturn V?. .NEWS, ED 10, p. 25 
SPACE: Rf crowding in space reported 
nearing crisis. ..NEWS, ED 7, p. 21 


Reliability 
AVIONICS: Electronics failures blamed 
for air losses. .NEWS, ED 13, p. 21 
INFRARED TESTING: Infrared put to 
work to improve reliability 
SR, ED 6, p. U93 
POWER TRANSISTORS: Cut down on 
power transistor aa 
, ED 10, p. 72 
SUBMARINE 2: anata Loss of 
— — questions on sig 
naling. . .NEWS, ED 13, p. 21 


Research and Development 
ASTRONOMY: Clock-like space pulses 
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puzzle astronomers. 
NEWS, ED 7, p. 22 
GRAVITY SENSING: Moving mass sen- 
sor measures — 
WS, ED 10, p. 32 
HOLOGRAMS: Rie ll self-portrait 
made in a hurry 
NEWS, ED 8, p. 21 
Soviet aims to develop undersea 
holography. ...NEWS, ED 11, p. 21 
LASER TUNERS: Laser tuned by cool- 
ing optical ——_ 
NEWS, ED 7, p. 33 
MARKETS: R&D spending to rise whiie 
growth rate sags 
NEWS, ED 1, p. 22 
SUPERCOOLING: Navy scientists eye 
supercool electronics 
NEWS, ED 10, p. 21 


Semiconductors 
BREAKDOWN: Breakdown voltages 
found without curve tracers 
ED 2, p. 132 
COMPLEMENTARIES: ‘Complementary 
pnp transistors offered in the 2-to- 
12-A range PF, ED 11, p. 106 
GERMANIUM: Pinched germanium 
emits microwaves 
NEWS, ED 12, p. 33 
DIODES: Hot-c -carrier junction diode 
has a 100-ps carrier life 
PF, ED 6, p. 292 
Oscillators use diodes to generate 
at 10.525 GHz...PF, ED 5, p. 11 
IC PACKAGES: Set your own IC pack- 
age standards... .ART, ED 5, p. 56 
INDUCTORS, CHIP: Solid-chip induc- 
tor compatible = 
ED 9, p. 106 
JAPANESE ICs: pay ed s IC push 
NEWS, ED 10, p. 22 
LARGE-SCALE INTEGRATION: Hybrid 
microwave LSI to operate in K band 
NEWS, ED 2, p. 36 
MAGNETIC SENSORS: P-i-n diode de- 
tects magnetic field 
NEWS, ED 9, p. 30 
POWER FETs: Power FET gives 1/2 W 
yields at 100 MHz 
PF, ED 11, p. 108 
POWER TRANSISTORS: Cut down on 
power transistor failures 
ART, ED 10, p. 72 
Silicon power transistor will dissi- 
pate 350 watts.. .PF, ED 4, p. 152 
RECTIFIERS: High-voltage silicon rec- 
tifier has high-temperature bond. 
Pr, ED 12, p. 122 
rectifiers are surge- 
compensated , ED 1, p. 154 
TESTERS: Go/no-go tester checks 
SCRs, npn and pnp transistors. 
IFD, ED 12, p. 112 
THERMAL RESPONSE: Get the thermal 
transient response 
ART, ED 9, p. 58 
TRANSISTOR/DIODE DIRECTORY: 
Electronic Design Transistor/Diode 
Directory , ED 10, p. 128A 
TRANSISTORS, UHF: Get uhf transis- 
tor parameters with 8-ohm slotted 
i IFD, ED 8, p. 106 
TRANSISTORS, UNIJUNCTION:  Uni- 
junction transistors are program- 
ED 1, p. 150 
TRIODES, SOLID-STATE: Solid-state 
triode operates like a vacuum tube 


10- to-150-kV 


NEWS, ED 6, p. 38 _ 





Sonar and Ultrasonics 
ATLANTIC CENTER: Atlantic test cen- 
ter to get sonar range 
NEWS, ED 7, p. 34 
HOLOGRAPHY ‘‘SONAR”: Soviet aims 
to develop undersea holography... 
NEWS, ED 11, p. 21 
SUBMARINE ELECTRONICS: Loss of 
— poses questions on sig- 
naling NEWS, ED 13, p. 21 


Space 
APOLLO: NASA may delay next Apollo 
NEWS, ED 9, p. 22 
‘Reborn’ oil tanker to help track 
spacecraft on Apollo missions... . 
NEWS, ED 1, p. 36 
COMSAT: Comsat is soliciting bids for 
2 advanced Intelsats 
NEWS, ED 5, p. 22 
EARTH STUDIES: Space designers 
urged to help exploit earth 
SR, ED 6, p. U78 
LUNAR EXPLORATION: Low-budget 
moon trips will follow Apollo craft 
NEWS, ED 5, p. 21 
Lunar module makes good first 
flight test NEWS, ED 3, p. 21 
Surveyor 7 photographs laser beams 
from earth. ...NEWS, ED 3, p. 22 
MANNED SPACECRAFT: NASA seeks 
advances in manned-space design. . 
NEWS, ED 5, p. 21 
RADARS: ‘Fence’ in sky keeps an eye 
on space objects 
NEWS, ED 1, p. 33 
Rf crowding in space reported 
nearing crisis. ..NEWS, ED 7, p. 21 
SATELLITES: Satellites may end avi- 
ation radio blackout 


SATURN V RFI: Concentrated rf haz- 
ard for Saturn V? 
NEWS, ED 10, p. 25 
SPACE BUDGET: 2 rocket leaders 
blast U.S. space budget cuts 
NEWS, ED 4, p. 21 
SPACE DETECTION: Seek better ways 
to see space objects 
.NEWS, ED 6, p. 33 
SOVIET: Pace of Soviet space activi- 
ties quickens. .NEWS, ED 10, p. 21 
Soviet’s lunar craft only a_ partial 
success NEWS, ED 7, p. 22 
2 Soviet spaceships dock using 
radar and TV...NEWS, ED 9, p. 22 
TTS-1: All systems are go on TTS-1 
satellite NEWS, ED 2, p. 22 
VIDICONS: Vidicon tubes sought to 
monitor space. .NEWS, ED 4, p. 22 
WEATHER SATELLITES: Satellite will 
picture weather in 3 dimensions... 
NEWS, ED 9, p. 22 


System Design 
ANTENNAS: Design and analyze an- 
tenna systems 
NASA, ED 10, p. 114 
COUNTERS: Carry out your wp-down 
counter designs 


NOISE ELIMINATION: Design 
out of spacecraft payloads 
T, ED 8, p. 64 

PROGRAMMABLE MONITORS: _ Pro- 
grammable monitors blink their 
warnings PF, ED 9, p. 96 
SATURN V RFI: Concentrated rf haz- 


noise 


97 





The new 
Johanson 7200 
capacitor 
helps you 
make 
ends meet. 


Solder directly on P/C board (minimum stray capacity). 


Solder one end to coupling link and other end to cavity wall. 


Solder ends to terminals of another component. 


Solder one end to P/C board and attach lead to other end. 


The new Johanson 7200 capacitor is ideal for balancing of semi-conductors 
and microwave components, for trimming of small fixed capacitors, for UHF 
oscillators, for coupling (VHF and UHF ), for terminations for UHF coupling 
links, and for strip lines and modular blocks. 

The 7200 features tubular electrodes which provide for low losses and low 
inductance at microwave frequencies. They also feature a low 
minimum capacitance 0.1 pF (10:1 tuning ratio) and Q of 500 
at 200 MHz. Call or write for complete information. 


ACTUAL SIZE 


Electronic Accuracy Through Mechanical Precision 
400 Rockaway Valley Road, Boonton, N.J. 07005 (201) 334-2676 
INFORMATION RETRIEVAL NUMBER 48 





NEWS, ED 10, p. 25 

SPECTRUM ANALYZERS: Spectrum an- 
alyzers nip ‘overmodulators’ 

NEWS, ED 10, p. 32 

STATE VARIABLES: A state variables 

to work..... ED 12, p. 64 


Telemetering 
BUOYS: Coast Guard will direct na- 
tional buoy ote 
.NEWS, ED 8, p. 22 
TEMPERATURE TELEMETERING: 
Telemeter temperature with a sim- 
ple circuit.......1FD, ED 11, p. 96 


Test Equipment and Measufing 
AUTOMATIC CHECKOUT: Automatic 
checkout for flaw-free flying. . 
moe 6 p. 55 
BREAKDOWN: Breakdown _ voltages 
found without curve tracers... . 
IFD, ED 2, p. 132 
COMPARATORS: Logic controls mea- 
surements. ...NASA, ED 1, p. 136 
COUNTERS: Carry out your up-down 
counter designs. 


Counter- range extender divides to 
multiply... .. PF, ED 4, p. 130 
DECADE BOXES: Resistance decades 
have 0.005% —-s. 
, ED 12, Pp. 129 
DVMs: Simplify oe DVM _ selection 
...ART, ED 4, p. 76 
ELECTROMETERS: Versatile electrom- 
eter is stable to = Ne a day. 
, ED 3, p. 168 
FET MATCHING: ae test circuit 
matches FETs quickly 
IFD, ED 8, p. 104 
FREQUENCY SYNTHESIZERS: Frequen- 
cy synthesizer is a digitally con- 
trolled meee” - 
oz ASA, ED 6, p 234 
GENERATORS, ‘imaae WAVE: Low- 
cost components form a square- 
wave generator. .IFD, ED 4, p. 120 
Vary frequency and duty cycle of a 
square wave ws a yh 
FD, ED 13, p. 116 
GENERATORS, iia Sweep synthe- 
sizer has 100-MHz sweep width. 
.PF, ED 1, p. 166 
GRAVITY SENSING: Moving mass sen- 
sor measures gravity 
NEWS, ED 10, p. 32 
INDICATOR CIRCUITS: Fast indicator 
circuit is simpie and versatile. 
, ED 10, p. “126 
INFRARED TESTING: Infrared put to 
work to improve reliability 
.. SR, ED 6, p. U93 
LEAKAGE: Capacitor leakage tester 
checks production units. 
FD, ED 2, Pp. “132 
LIQUID CRYSTALS: Colorful choles- 
terics finding —— future 
WS, ED 10, p. 34 
Liquid our on application ac- 
NEWS, ED 6, p. 22 
MAGNETIC SENSORS: P-i-n diode de- 
tects magnetic ~~ 
NEWS, ED 9, p. 30 


MEASUREMENT, aoa Device 
speeds rf poe check 

NEWS, ED 10, p. 42 

MEASUREMENT, RESISTANCE: Single 

SCR can detect 0.1-2 resistance 

IFD, ED 7, p. 110 
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METERS: Taut-band_ or _ pivot-and- 
ART, ED 2, p. 100 
METERS, POWER: Digital rf power 
meter has BCD band, analog out- 
PF, ED 5, p. 118 
MICROSCOPES: Photographic micro- 
scope shows a 1/4 in. depth of 
field PF, ED 8, p. 114 
MONITORING: Monitor dc levels with 
a simple circuit 
IFD, ED 12, p. 110 
OSCILLOSCOPES: Oscilloscope func- 
tions as chart recorder amplifier. . . 
Fo, ED.3, p. 132 
PLOTTERS: Oscilloscope can be used 
as scatman analyzer 
NASA, ED 2, p. 125 
Subroutines simplify plotter opera- 
NASA, ED 1, p. 136 
PROGRAMMABLE MONITORS:  Pro- 
grammable monitors blink their 
warnings. PF, ED 9, p. 96 
PROBES: Old ballpoint pens make 
handy test aed 
IFD, ED 2, p. 130 
SEMICONDUCTOR TESTER: Go/no-go 
tester checks SCRs, npn, pnp tran- 
sistors. . ' IFD, ED 12, p. 112 
SPECTRUM ANALYERS: Calibrated 
spectrum analyzer opens up fre- 
quency domain. .PF, ED 13, p. 122 
Spectrum analyzers nip ‘overmodu- 
NEWS, ED 10, p. 32 
‘Ten-kHz’ spectrum analyzer can 
pick signals from noise 
PF ED 8, p. 134 
TEMPERATURE SENSORS: A_ multi- 
vibrator converts temperature to 
frequency IFD, ED 13, p. 114 
TEST FIXTURES: ‘Hands-off’ test fix- 
ture checks production assemblies 
IFD, ED 9, p. 90 
TEST RECORDERS: Printing digitizer 
records 100 tests 
PF, ED 13, p. 152 
THERMOMETERS: An electronic ther- 
mometer uses an IC as a sensor 
IFD, ED 11, p. 102 
Tl M E- DOMAIN REFLECTOMETRY: 
Smooth reflections with TDR in 
pulse-active devices 
ART, ED 1, p. 106 
TRANSFER OSCILLATORS: Transfer 
oscillator measures to 18 GHz. 
PF, ED 4, p. 128 
TRANSISTORS, UHF: Get uhf transis- 
tor parameters with 8-ohm slotted 
li IFD, ED 8, p. 106 
TV X-RAYS: TV X-ray detector de- 
signed NEWS, ED 10, p. 40 
WIRING TESTS: Cut wiring-system 
tests a. a ve eee 
ART, ED 3, p. 94 


CHARACTER GENERATORS: New char- 
acter generator improves graphic 
display NEWS, ED 13, p. 33 

COLOR TV TUBES: Brighter TV color 
tubes introduced by Sylvania 

NEWS, ED 6, p. 22 

CRT DEFLECTION: Try electromagnetic 

defection systems 
ART, ED 4, p. 66 

ORTHICONS: Electronic shutter gates 
orthicon NASA, ED 2, p. 120 

TRIODES: Triode-power oven allows 
load changes. . .NEWS, ED 9, p. 33 

VIDICONS: Vidicon tubes sought to 
monitor space. .NEWS, ED 4, p. 22 
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NEW 
VISIBLE LIGHT 
EMITTING DIODE 
with a brightness 


of 450 footlamberts 











(Actual Size) (Actual Size) 


Model MV10A Model MV10B 


Forward bias (Il: —50ma) 1.65 volts 1.65 volts 
On-off cycle time 10 nsec 10 nsec 
Wavelength range 6500-7000A 6500-7000A 
Brightness (I:—50ma) 115-300 ftL 115-450 ftL 
Price (in lots of 1000) $4.00 to $18.00 


From film annotation to panel indicators, Monsanto’s visible LEDs 
deliver solid state reliability, miniature size, low power consumption. 
And they’re available off the shelf. 


Other Monsanto Optoelectronic Devices 


Infrared LED MI20B — 200 microwatts radiated power 
MI20C —1.5 milliwatts radiated power 

Lasers ML30C —0.5 watts peak power output 

Arrays MA10A — alpha-numeric visible array 


Monsanto 


ELECTRONIC SPECIAL PRODUCTS 
800 N. Lindbergh Bivd., St. Louis, Missouri 63166 / (314) 694-4639 or 4642 


Interested in career opportunities? Send resumé to Manager 
Professional Recruiting. An equal opportunity employer. 
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